Molecular events involved in ionizing radiation induced skin carcinogenesis.
The process of mouse skin tumor formation is subdivided into three operational stages. These stages include initiation, promotion and progression. Ionizing radiation has been found to be a weak initiating agent in the production of malignant squamous cell carcinomas, a complete carcinogen and an agent effective in causing tumor progression. Four skin tumor histologies have been seen with ionizing radiation: benign papillomas, squamous (SCC) and basal (BCC) cell carcinomas and fibrosarcomas. Distinct non-ras transforming genes have been detected in radiation initiated SCCs. A benign papilloma cell line (308) was used as a model system to study ionizing radiation induced progression. A variant 308 cell line (308 10 Gy 5) derived by irradiation of the parental 308 cell has been characterized. The 308 10 Gy 5 cells unlike the parental 308 cells form malignant tumors in athymic nude mice upon subcutaneous injection. The variant 308 10 Gy 5 cells unlike the parental cells also show by northern analysis high steady state levels of the following gene transcripts: stromelysin, metallothionein II A and the proto-oncogenes c-fos and c-jun. Transient transfection studies with a chimeric mouse stromelysin promoter sequence upstream of a chloramphenicol (CAT) reporter gene into 308 and 308 10 Gy 5 cells indicated that the stromelysin promoter was constitutively active in the 308 10 Gy 5 but not in the 308 cells. The ability to divide the process of carcinogenesis into multiple stages in the mouse skin mode has facilitated mechanistic studies that may elucidate the molecular pathways involved in radiation induced tumor development.